BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and are provided with free text boxes to elaborate on their assessment. These free text comments are reproduced below.
VERSION 1 -AUTHOR RESPONSE

To reviewer #1
Thank you very much for the reviewer's thorough review of our manuscript. We have revised our manuscript according to the reviewer's suggestions. Our point-by-point responses to reviewer's comment are below.
•The conclusion of the abstract states ' Implementing an intensive physical rehabilitation program for all ICU survivors requiring mechanical ventilation is unnecessary' -this does not answer the question ' does enhanced physical rehabilitation following ICU discharge improve clinically relevant outcomes...' Response: According to reviewer #1's suggestion, the Associate Editor's comment and reviewer #2's comment, we revised conclusion in abstract and discussion as below.
In abstract Conclusions: Enhanced physical rehabilitation following ICU discharge may make little or no difference to QOL or mortality among patients who received mechanical ventilation. With regards to the wide CI, we believe further studies are needed to confirm the efficacy of rehabilitation.
On page 22, line 365-369 in discussion Taken together, the findings of the present meta-analysis indicate that enhanced physical rehabilitation following ICU discharge may make little or no difference to QOL or mortality among patients who received mechanical ventilation. With regards to the wide CI, we believe further studies are needed to confirm the efficacy of rehabilitation.
• long term mortality described yet none of the studies had follow-up beyond 6 months and most of the studies examined were not powered to examine mortality Response: We thank the reviewer of their comments. We described that we divided the timing for the measurements of the outcomes into the short-term (28-35 days) and the long-term (6 months) in prespecified protocol (PROSPERO registry ID: CRD42017080532), thus we did not account for later outcomes. However, 2 studies [Cuthbertson BH, et al.; Walsh TS, et al] had follow-up periods beyond 6 months, and we performed additional analysis as below. Cuthbertson et al. reported that enhanced physical rehabilitation did not significantly improve SF-36 score at 12 months. Walsh et al. study also reported that enhanced physical rehabilitation did not significantly improve SF-12 score at 12 months. Regarding 12 months mortality, the enhance physical rehabilitation did not significantly improve 1-year mortality (RR: 1.16, ).
According to the reviewer's suggestion, we have added these results and revised our results and discussion sections of our manuscript as below.
In results (on page 15 line 241-242, page 16-17 line 266-269) Two studies [12, 23] had a follow-up >6 months.
We performed additional analysis regarding follow-up at 12 months, the SMD [95% CI] between the intervention and control groups regarding PCS and MCS scores was 0.03 [-0.18 In the discussion (on page 18 line 296-299, on page 21 line 350-352,) The results of this up-to-date review covering 10 RCTs and 1110 patients suggest that enhanced rehabilitation following ICU discharge might not improve QOL or reduce mortality among patients who received mechanical ventilation at the 6 or 12 month follow up.
Firstly, few studies [12, 23] had a follow-up >6 months, and we could not consider enough with a following up of greater than 6 months. Further studies and update review follow-up beyond 6 months will be needed.
In addition, included studies did not examine the power for mortality as per the reviewer's comments, and these studies included some loss to follow-up. In 5 studies, the total loss to follow-up in the intervention group was 15.7% and in the control group was 13.6% (Jones 2003 , Cuthbertson 2009 , Elliot 2011 , Walsh 2015 , McDowell 2017 . To consider attrition bias [Higgins et al.] , we reassessed risk of bias and changed the domain of incomplete outcome data from low to high in online supplemental file 5. We also added this point to the results as below.
Results(page 15, line 249) Five studies had high risk of incomplete outcome data. •QoL physical mental components-do not add information above what is described in 2015 (pg 58) Response: We acknowledge the reviewer's comment. We have revised the conclusion in both the abstract and discussion as below.
• the definition of enhanced physical rehabilitation (148-54) in many countries encompasses a normal rehabilitation pathway for all patients Response: The contents of rehabilitation is not different between enhanced physical rehabilitation and standard care (a normal rehabilitation pathway). We defined enhanced physical rehabilitation as any protocoled rehabilitation following ICU discharge, designed to either commence earlier and/or be more intensive than the care received by the control group. To determine whether enhanced physical rehabilitation following ICU discharge improved clinically relevant outcomes, we excluded studies in which earlier and/or more intensive ICU physical rehabilitation (compared to the care received by the control group) was provided to patients in the intervention group.
• meta analysis described as first to focus on enhanced rehabilitation......in which the study intervention was conducted only after ICU discharge however -half of the studies had rehabilitation within ICU before randomization Response: We defined enhanced physical rehabilitation as any protocoled rehabilitation following ICU discharge, designed to either commence earlier and/or be more intensive than the care received by the control group. To determine whether enhanced physical rehabilitation following ICU discharge improved clinically relevant outcomes, we excluded studies in which earlier and/or more intensive ICU physical rehabilitation (compared to the care received by the control group) was provided to patients in the intervention group. Therefore, we excluded Morris's study (PMID: 27367766) which provided enhanced rehabilitation in ICU, and we did not exclude studies which provided the same rehabilitation program in ICU as standard care for both the intervention group and the control group (Jones et al., 2003; Cuthbertson et al., 2009; Connolly et al., 2015; Walsh et al., 2015; McWilliams et al., 2016) . To confirm the effects of ICU rehabilitation as a normal rehabilitation pathway, we performed subgroup analysis for QOL and long-term mortality as shown figure A1, B1, C1 (ICU rehabilitation before randomisation ve No ICU rehabilitation before randomisation) in Online supplementary file 6.
According to reviewer's comment, we have revised the methods section as below (page 9-10, line 139-147)
Intervention was defined as any protocoled rehabilitation following ICU discharge, designed to either commence earlier and/or be more intensive than the care received by the control group. To determine whether enhanced physical rehabilitation following ICU discharge improved clinically relevant outcomes, we excluded studies in which earlier and/or more intensive ICU physical rehabilitation (compared to the care received by the control group) was provided to patients in the intervention group. We excluded studies in which enhanced rehabilitation was provided in the ICU; however, we did not exclude studies in which the same rehabilitation program was provided in the ICU as standard care for both intervention group and control group.
• (292-4) ...'results ..... suggest that enhanced rehabilitation following ICU discharge could not improved QoL....' again a generalised conclusion for very limited data Response: According to reviewer's suggestion, we have revised the manuscript as below (page 18, line 296-299) The results of this up-to-date review covering 10 RCTs and 1110 patients suggest that enhanced rehabilitation following ICU discharge might not improve QOL or reduce short-or long-term mortality among patients who received mechanical ventilation at the 6 or 12 month follow-ups.
• (-305-7) unjustified conclusions -insufficient data , poor quality Response: According to your suggestion, we have revised the manuscript as below (page 19, line 309-310) Thus, neither enhanced rehabilitation in the ICU nor rehabilitation following ICU discharge appear to be superior to standard care in terms of QOL outcomes.
•(311-314) -early rehabilitation in other conditions has is some studies resulted in detrimental -it is can not be assumed transfer such conclusion to completely different cohorts is appropriate and the danger of doing this is not mentioned Response: Thanks for the constructive comment. For this paragraph, we intended to mention comparisons with prior studies and possible explanations as to why our results were negative. We've revised the sentences to clarify our intention as follows: (page 19, line 315-320) Specifically, intensive physical rehabilitation started within 48 hours of admission for exacerbations of chronic respiratory disease increased mortality at 12 months,[31] and higher-dose physical rehabilitation very early after stroke decreased favourable outcomes at 3 months.
[32] Thus, implementation of an intensive rehabilitation program might not be indicated for all ICU survivors who received mechanical ventilation.
•(317-9) this review does not examine resource use or recuperation and therefore no conclusions can be taken form the analysis performed Response: According to reviewer's suggestion, we deleted following sentences; Though physical rehabilitation is relatively safe, it is labour intensive.
[33] Our present findings do not support the allocation of additional resources to ensure intensive rehabilitation following ICU discharge, and rather indicate that physical rehabilitation staff resources might be better allocated to the management of non-severe patients such as those undergoing elective surgery and not requiring ICU admission. [34] [35] [36] • ? for statistician -is sub-group analysis appropriate Response: We carried out pre-specified subgroup analysis in PROSPERO [Taito et al] as recommended by the Cochrane Handbook. [Higgins et al.] To reviewer #2 Thank you very much for the reviewer's thorough review of our manuscript. We have revised our manuscript according to the reviewer's suggestions. Our point-by-point responses to reviewer's comment are below. This is a well presented and thorough manuscript. I have a few comments for consideration. For the conclusion that physical rehab to have no patient centred effect to be secure we have to be confident that the outcome measures are sensitive to change in this population and it is currently far from clear that this is the case-or that we really know hoe to do this. It is possible that the outcome measures are simply not sufficiently sophisticated enough-this should be acknowledged. Several studies-the RECOVER and the PIX studies-did not demonstrate an improvement in primary quantitative outcome-but did show evidence of benefit of the intervention in parallel qualitative evaluation. This somewhat supports my first point.
Response: According to the reviewer's suggestion, the Associate Editor's comment, and reviewer #1's comments, we revised the conclusion in both the abstract and discussion as below.
In abstract Conclusions: Enhanced physical rehabilitation following ICU discharge may make little or no difference to QOL or mortality among patients who received mechanical ventilation. With regarda to the wide CI, we believe further studies are needed to confirm the efficacy of rehabilitation.
On page 22, line 365-369 in discussion Taken together, the findings of the present meta-analysis indicate that enhanced physical rehabilitation following ICU discharge may make little or no difference to QOL or mortality among patients who received mechanical ventilation. With regard to the wide CI, we believe further studies are needed to confirm the efficacy of rehabilitation.
From work that we have done with patient and family groups they tell us that patient motivation and engagement is fundamental to full participation in the intervention-thus single modality physical interventions which ignore psychological aspects are very unlikely to be beneficial at a population levelalthough highly self-motivated individuals may derive benefit. Response: We decided on the primary and secondary outcomes in our systematic review by considering the core outcome set [Major et al.] . We could not consider psychological aspects, and we could not perform subgroup analysis to confirm the effect on highly self-motivated individuals. According to the reviewer's suggestion, we have added these points to the discussion as below.(page 22, line 360-364) Lastly, we could not consider psychological aspects in our review. However, effect of intervention for the general population is more clinically important than for that of highly self-motivated individuals, and we clarified that enhanced physical rehabilitation following ICU discharge may make little or no difference for the general population including highly self-motivated individuals.
The authors very sensibly chose a random effects approach to deal with statistical heterogeneity-but at a trial level there was heterogeneity in almost everything. It would be reasonable for them to emphasise the heterogeneity of outcome measures hinders overall analysis here-and somewhat erodes the power of the meta-analysis. Response: According to the reviewer's suggestion, we performed sensitivity analysis for the primary outcomes using a fixed-effect instead of a random-effects model. The results were similar to the random effect model as shown below. Thank you very much for the reviewer's thorough review of our manuscript. We have revised our manuscript according to the reviewer's suggestions. Our point-by-point responses to reviewer's comment are below.
The authors present the results of both a systematic review and meta-analysis on the effect of post critical care discharge rehabilitation on outcome. This topic has been previously addressed but the authors justify their study by the inclusion of new RCTs published since the previous systematic review of Connelly et al. The study use standard Cochrane Collaboration methodology and appears well conducted. Predefined outcomes were chosen including Quality of life, ADL function and mortality. Comprehensive search strategies were employed supplemented by hand searching and in some cases personal contact with study authors. Search strategies are provided in one of the supplements. Study quality was assessed using standard risk of bias and GRADE assessment tools. Analysis was again standard using the Cochrane Review Manager software. Ten RCTs were included. Results were presented using Forest plots for the meta analysis and descriptive statistics where appropriate. The conclusions were similar to previous publications with no strong evidence in favour of post ITU intensive physical rehabilitation. A mention of the very heterogeneous nature of the critical care populations included should be made.
Response: We agree with the reviewer's comments. Critical care populations are heterogenous. Therefore, we selected studies including only participants with an ICU stay of >48 hours during which mechanical ventilation was provided for at least 24 hours. On the other hand, the Cochrane review [Connolly, et al] included studies of adults who had been mechanically ventilated for 24 hours or longer and admitted to an ICU or critical care environment regardless of duration of stay in ICU. According to the reviewer's suggestion, we have added this to the discussion as bellow. (page 21, line 346-349) Fourth, ICU survivors have heterogeneous nature. To confirm the effect of enhanced physical rehabilitation for a particular group, we selected studies including only participants with an ICU stay of >48 hours during which mechanical ventilation was provided for at least 24 hours.
To reviewer #4
1. Overall a well-written meta-analysis. Response: Thank you very much for the reviewer's thorough review of our manuscript.
2. Mortality outcome: it is not clear what is meant by short-term and long-term mortality. Can you clarify this please? 30 days? 6 months? 1 year? Response: We described that we divided the timing for the measurements of the outcomes into the short-term (28-35 days) and the long-term (6 months) in pre-specified protocol (PROSPERO registry ID: CRD42017080532). According to the reviewer's suggestion, we have described the details of our outcomes in the manuscript in the materials and methods section as below.
We divided the timing for the measurements of the outcomes into the short-term (28-35 days) and the long-term (6 months). (page 10, line 158-159) 3. Also, for "long-term" mortality, journal articles often present hazard ratios, or log rank statistics and total number of deaths. Presenting RR for mortality suggests that the status of every patient is known at the time of assessment. This is rarely the case, as there is often a loss to follow-up (censoring) which must be accounted for. Could you please clarify your reasons for presenting long-term mortality effects in terms of RR? Response: We thank the reviewer for their comment. As the reviewer pointed out the included study in our systematic review reported mortality as the total number of deaths at a particular time point with a certain proportion of loss to follow-up. However, no included study reported the death as a time to event data. Therefore, we synthesised the long term mortality as dichotomous data at clinically relevant time frame (long-term) with certain proportion of loss to follow-up ( .7%, control 6.7%)). The total loss to follow-up in intervention were 15.7% and that of in control was 13.6%. As the reviewer pointed out, ideally the mortality outcomes should be reported as a time to event data. We have added this discussion to the discussion section as a future research implication. To consider attrition bias [Higgins et al.] , we reassessed the risk of bias and changed the domain of incomplete outcome data from low to high in online supplemental file 5.
In discussion (page21, line 353-355) Secondly, ideally the mortality outcomes should be reported as a time to event data, however, no included study reported the death as a time to event data. Further studies reporting as time to event data for mortality are needed.
4. Summary of findings: It would be clearer if the mortality endpoints had time durations, e.g. 30 day mortality or 1 year morality. Then the numbers (31 out of 1000) would be more meaningful to the reader. Response: According to the reviewer's suggestion, we have revised the summary of findings table. We added "28-35 days" to short-term mortality and "6 months" to long-term mortality.
5. This reviewer noted that 9 of the 10 included studies reported HRQoL as an outcome measure. I assume different QoL instruments were used, but I wonder why the authors combine the study QoL results using a standardised mean difference, as they planned (see Statistical Analysis section)? Response: We planned to divide the timing for the measurements of the primary outcomes into the short-term (28-35 days) and the long-term (6 months) in PROSPERO [Taito et al.] . 9 of the 10 included studies reported HRQoL as an outcome measure, and most of the measure was SF-36 score, but 4 studies reported outcomes in other timing such as 8 weeks and 3 months. In addition, we could not get enough information from author in one study to perform meta-analysis. As per the reviewer's comments, we converted the median (inter quartile range) of SF-12 score to mean (standard deviation) in Walsh's study and we combined the study QOL results using a standardized mean difference as planned. We re-analysed PCS and MCS of QOL score measuring SF-36 and SF-12 at 6 months as below. We revised figure 2, table 1, supplementary online files 6. We also revised manuscript as below.
In abstract Regarding QOL, the SMD [95% CI] between the intervention and control groups regarding physical and mental component summary scores was 0.06 [-0.12 In results (page 16, line 254-257; page 16, line 260-262) QOL was measured in 9 trials (see online supplementary file 3), but the short-and long-term QOL score were only available in 4 trials, [12, [22] [23] [24] whereas the other 5 trials measured these outcomes at a different time or had insufficient outcome data for meta-analysis.
The SMD between intervention and control regarding PCS and MCS scores measured by SF-36 or SF-12 characterizing QOL were 0.06 (95% CI, -0.12 to 0.24) and -0.04 (95% CI, -0.20 to 0.11), respectively ( Fig. 2A and 2B , respectively). 
GENERAL COMMENTS
6. Need to clearly identify specific outcome measures -rather than measures 'such as' and: duration of ventilation not described here 8. Reviews are on occasion used as point of referenced rather the primary work. Of the studies examined one was a feasibility study, and not RCT and therefore not powered for outcome measures. 15 English need minor editing
The authors are congratulated on the rigorous methodology of this work. This is a very difficult area to address due to many confounding issues of patient heterogeneity, a question of appropriate outcomes in some of the studies ( mortality ) and differing follow times. None of the studies examined had significant outcomes ergo the result of this piece of excellent work is not surprising.
As such I do not feel this paper contributes sufficiently to knowledge in this field.
REVIEWER
Professor Stephen Brett Imperial College London REVIEW RETURNED
18-Feb-2019
GENERAL COMMENTS
These people have not properly addressed my comments. They seem very focussed on the statistical methods, rather than the human factors which generate the data and allow proper interpretation. My suggestions merely required them to acknowledge these issues in a little detail, and the limitations around interpretation which flow from them, in the Discussion. I think my comments were clear enough. 
REVIEWER
GENERAL COMMENTS
The reviewer completed the checklist but made no further comments.
REVIEWER
Teresa Neeman
Australian National University, Australia REVIEW RETURNED 17-Feb-2019
GENERAL COMMENTS
The authors have addressed all of my comments adequately.
VERSION 2 -AUTHOR RESPONSE
Point-by-point responses to the reviewer comments Reviewer #1
Comment 1: Need to clearly identify specific outcome measures -rather than measures 'such as' and: duration of ventilation not described here Response: We understand the reviewer's concern and agree that the main outcome measures should be listed explicitly. The outcomes considered in the present review were activity-of-daily-living function, quality of life, and mortality. These outcomes were listed in the pre-specified protocol of our study (PROSPERO registry ID: CRD42017080532).
While duration of ventilation is an important outcome in ICU patients, this variable did not enter in the present review as an outcome. Instead, the duration of mechanical ventilation in the ICU served as an inclusion criterion for our analysis (ventilation for >24 hours). We apologize that the previous version of the manuscript might have suggested otherwise.
We have clarified these aspects in the revised Abstract and Methods, as detailed below. In our meta-analysis, we employed the GRADE approach to evaluate the certainty of the evidence including the effects of these small pilot RCTs because we believe that it is important to draw conclusions based on the best available evidence. We do not believe that we should exclude the two small RCTs because of small sample size (Dechartres et al., 2014) .
Nevertheless, motivated by the reviewer's comment, we performed sensitivity analysis for short-term mortality after excluding the study by Connolly et al. Comment 4: The authors are congratulated on the rigorous methodology of this work. This is a very difficult area to address due to many confounding issues of patient heterogeneity, a question of appropriate outcomes in some of the studies (mortality) and differing follow times. None of the studies examined had significant outcomes ergo the result of this piece of excellent work is not surprising. As such I do not feel this paper contributes sufficiently to knowledge in this field. Response: We thank the reviewer for the kind comments and appreciation of our work, and agree that there are substantial limitations in the currently available literature in the field, which makes it difficult for clinicians and policy makers to make informed decisions. We have done our best to provide a relevant and up-to-date account of the available evidence by summarizing the findings of RCTs according to a pre-defined protocol for analysis and a standardized approach for evaluating the certainty of evidence. Therefore, while the conclusions might not be entirely surprising, the implications of our present findings are important not only for clinicians and policy makers but also for researchers who plan RCTs.
Motivated by the reviewer's comment, we expanded the Discussion to acknowledge the specific limitations pointed out by the reviewer.
